Regulation of skeletal muscle metabolism by enzyme binding.
The random diffusion mechanism is usually assumed in analyzing the energetics of specific pathways despite the findings that enzymes associate with each other and (or) with various membranous and contractile elements of the cell. Successive glycolytic enzymes have been shown to associate in the cytosol as enzyme complexes or bind to the thin filaments. Furthermore, the degree of glycolytic enzyme interactions have been shown to change with altered rates of carbon flux through the pathway. In particular, the proportions of aldolase, phosphofructokinase, and glyceraldehyde phosphate dehydrogenase bound to the contractile proteins have been found to increase with increased rates of glycolysis. In addition, decreasing pH and ionic strength are also associated with an increase in glycolytic enzyme interactions. The kinetics displayed by interacting enzymes generally serve to enhance their catalytic efficiencies. The associations of the glycolytic enzymes serve to enhance metabolite transfer rates, increase the local concentrations of intermediates, and provide for regulation of activity via effectors. Therefore these interactions provide an additional mechanism for regulating glycolytic flux in skeletal muscle.